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Veterinary C~mputing at 
Iowa State University 
Stephen R. Pendry· 
During the past year or so, a great deal has 
been written and spoken about computers and 
the ways they are influencing our lives. Con-
siderable hoopla has accompanied these pro-
nouncements, and of course much of it has 
taken a distinctly commercial tone. After Time 
magazine proclaimed the computer "Man of 
the Year," one might conclude that anyone 
who doesn't own a computer and speak fluent 
BASIC is condemned to a life of social and"in-
tellectual deprivation. Conversely, the whole 
thing could be dismissed as a fad: most of the 
home computers purchased this year might 
well be gathering dust in attics two years 
hence, when we're all immersed in the next na-
tional fascination. 
The truth appears to lie somewhere between 
these two views. Millions of Americans will 
continue to function very well without ever 
touching a computer; but at the same time, the 
influence of these remarkable machines on our 
personal and professional lives will certainly 
increase. Computers are a fad in the same way 
that the automobile and television were fads. 
They are arriving to stay. 
If we look back a single decade, the changes 
made possible in the College of Veterinary 
Medicine by computer technology are truly 
remarkable. A walk through the Veterinary 
Quadrangle in 1973 would have found com-
puters, of course. The power of these "number 
crunchers" was routinely being put to work, 
but only within the narrow confines of tradi-
tional data processing. It wasn't that the poten-
tial of computer technology was lost on those 
using it. On the contrary, those who worked 
with the few computers available at that time 
were intrigued by the vast range of possibilities 
opened up by the machines. 
• Mr. Pendry is the Coordinator of Biomedical Com-
munications, Iowa State University College of Veterinary 
Medicine. 
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The limiting factor was a simple, fun-
damental one: cost. Any machine which could 
logically be called a computer was at least the 
size of a refrigerator, and its price was well into 
five figures. Also, its care and feeding involved 
a major commitment; in addition to program-
mers, elaborate technical maintenance was a 
necessity. In short, the decision to put.,a com-
puter to work at any particular location was a 
major one. In veterinary medicine (and most 
other fields), only two options were available: 
a) find the resources to acquire, maintain and 
operate one of these complex marvels; or b) 
use the "timesharing" capabilities of even more 
expensive machines operated as a central 
resource by the university. In short, the 
average person tended to think of computers as 
rare, exotic devices in the same league as parti-
cle accelerators and electron microscopes, 
operated by and fqr a technical elite. They had 
little or no place in the life of the average 
person. 
In the late 1960s, the space race was spawn-
ing whole new areas of technology. Probably 
the most far-reaching of these was microelec-
tronics: the ability to place complex electronic 
circuits on tiny, inexpensive silicon chips. By 
the early 1970s, this had progressed to the 
point where the entire processing unit-the 
"brain" of a computer- could be placed on one 
chip; and the same was true for memory cir-
cuits. The economic implicatons of this were 
enormous, but it took some time to actually 
put any of these chips to use in affordable 
machines that were themselves readily usable. 
After a while, everyday applications began to 
appear in our daily lives: pocket calculators 
that plummeted in price from $200 to less than 
$10, "smart" appliances, cars that monitor 
engine performance and talk to us when 
something needs attention. Adapting to all 
these things was relatively easy; they were all 
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refinements of existing conveniences in our 
lives (few people mourned the demise of the 
slide rule). But in the mid-1970s, a whole new 
category of technology was emerging, and our 
lives are now being changed because of it. 
Personal computing: to many, the term 
seems self-contradictory. Those behemoths in 
the data processing centers were as impersonal 
as any machine imaginable. In 1974, ads 
began to appear in electronics hobbyist 
magazines for a whole new type of com-
puter- small machines that were relatively 
powerful, but far less expensive than the 
"minicomputers" of the day. So these small, 
single-user machines were promptly dubbed 
"microcomputers." Because they were most 
commonly used by just one person, they also 
became known as "personal" computers. The 
terms are now generally interchangeable. 
The first to adopt this new, inexpensive 
technology in their work were the researchers. 
Many were already familiar with the larger 
machines, and understood their potential. For 
the first time, this kind of power could be con-
tinually available to one person, or to one 
research project - and for a fraction of the 
traditional cost. Others began to see their 
value and to ask questions. The news media 
began to report on a phenomenon in the mak-
ing; and newsstands carried more and more 
magazines devoted entirely to personal com-
puters, as the number of personal computer 
users grew. 
In 1980 the College of Veterinary Medicine 
established a Computer Advisory Committee, 
and since that time, microcomputers, word 
processors, and terminals have been installed 
in every department of the college. People who 
knew nothing about computers two years ago 
are now routinely using them in their work. 
The college is now using computer equipment 
in a variety of ways and is exploring many 
others. Here are some examples: 
DATA STORAGE, RETRIEVAL 
AND SORTING 
In the traditional domain of the computer, 
microcomputers are now handling much of the 
information formerly sent to the data process-
ing centers on campus. For example, the col-
lection and processing of admissions data on 
veterinary school applicants used to be a large-
ly manual process, with time-consuming steps 
of submission for keypunching and return of 
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finished printouts via campus mail. Each time 
the information needed to be arranged in a 
different way on paper, it had to be retyped 
and proofread. And if any change in the data 
was required, the process began again with 
more keypunching. This year, the calculation 
and reporting of individuals' point totals has 
been handled entirely on the Apple III micro-
computer in Veterinary Administration, and 
all required printouts were produced im-
mediately on its printer. The initial entry of 
the data is made faster and easier by "prompt-
ing" on the screen: for each item of needed in-
formation, the computer displays a question 
and a blank to be filled. Any error can be easily 
corrected during entry or later, and totals can 
be readily recomputed and printed as re-
quired. According to Assistant Dean Roger 
Hogle, who planned the new procedure, "This 
method has reduced the time needed to com-
plete the reporting process by about half, and 
has made it much easier to maintain accuracy, 
as well." 
In many cases, personal computers are now 
keeping track of information that was always 
managed by hand, or not even collected at all. 
Several of the departments in the college are 
using a microcomputer program called Visi-
calc, which can keep detailed records in the 
manner of a large ledger sheet, or "spread-
sheet." But unlike any pencil-and-paper 
method, this type of program allows the 
change of any figure on the "page," and im-
mediately recalculates all other figures which 
are dependent on the one which was changed. 
All this can be displayed on screen and printed 
out as needed. 
In other situations, the kind of information 
to be managed is unique, and no "off-the-shelf' 
commercial programs are ... really adequate. 
Some departments have hired student pro-
grammers to create programs which exactly fill 
these specific needs. Often, a program de-
veloped for any purpose can be adapted for 
another; the exchange of information about 
these custom written programs of various 
kinds thus becomes important to the entire 
university. 
WORD PROCESSING 
Anyone who has been involved in the proc-
ess of typing a document (even a detailed let-
ter) can quickly appreciate the value of word 
processing. Manual typing of any long or com-
plex paper can rapidly become an exercise in 
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Jay Serovy, secretary to Assistant Dean Roger Hogle, uses the Apple III microcomputer in Veterinary 
Administration for word processing and the input of college admissions data. Typed documents can 
be easily produced on the Diablo printer at right. Similar microcomputer systems are now used in 
most of the departmental offices of the college. 
frustration - either typing errors or the need 
for revisions in the text will necessitate retyp-
ing of major portions of the document. And 
Murphy's Law indicates that this will occur at 
the least opportune time, when no one needs 
the added stress. The basic concept of elec-
tronic word processing is simple: instead of 
producing black characters on white paper, 
the typist is producing a precise set of instruc-
tions for placing those characters on paper. In 
this way, the actual printing of the document is 
a simple, easily repeatable process. The im-
portant steps of entering and editing the words 
thus become rapid and convenient, with every 
detail shown on the video screen. Another im-
portant advantage of word processing is 
known as "keystroke capture." Any document 
that might logically be adapted or updated at a 
later time (such as a policy document) can be 
filed away, not just as a paper copy, but in 
magnetic disk form. The entire paper, or any 
part of it, can easily be printed, adapted, or in-
corporated into another document. This can 
take place a week or two years later-
whenever it may be useful. This re-use of ex-
isting "keystrokes" not only saves repetitive 
effort, but assures that no new errors will be in-
troduced in those parts that were already 
typed. 
At present, the departments of the college 
are using one of two approaches to word pro-
cessing. Two departments are using equip-
ment designed specifically for word process-
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mg. These machines are intended for use 
wherever one or more typists are likely to 
spend the majority of the day producing 
documents of some type. The other depart-
ments in the college are using microcomputers 
to perform a combination of word processing 
and other tasks. These systems sacrifice a 
measure of convenience in handling text in 
order to gain added versatility. 
ELECTRONIC MAIL AND DATA 
COMMUNICATIONS 
For all the convenience and versatility of 
personal computers, large timesharing com-
puters, serving many terminals at once, have 
several important advantages. One of the most 
important of these is their ability to provide 
links between many people in various loca-
tions. Electronic mail is a very useful example. 
Both of the large timesharing systems at the 
ISU Computation Center offer electronic 
mail, and it provides some intriguing 
capabilities. The most obvious is the ability to 
send, receive, circulate, and save messages. 
Some experience in using electronic mail pro-
vides insight into its value - it allows a written 
message to be sent immediately, without the 
delay of paper mail, and without the inac-
curacies of spoken phone messages. Im-
mediate transfer of documents or data over 
any distance is another major capability. 
A further potential of electronic links is the 
ability to provide access to large databases, 
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both locally and internationally. These could 
range from administrative and financial 
records to research data or journal citations . 
Dr. David Hopper, Chairman of the 
Veterinary College Computer Advisory Com-
mittee, is convinced that this kind of electronic 
linking is vitally important: "Electronic mail is 
just the beginning. If individual computers 
can be linked into a network for the conve-
nient, controlled exchange of information, the 
benefits will be enormous. As more depart-
ments and individual faculty members gain 
access to these services, the more apparent the 
benefits will become." 
DATA ACQUISITION AND ANALYSIS 
Another traditional area of computer in-
volvement, research data acquisition and 
analysis, is benefitting tremendously from the 
current trends in computer technology. Not 
only are research projects more affordable in 
general, but many entirely new methods of 
data gathering are being made possible by the 
very favorable price/performance ratio of 
microcomputers. Compared with the 
minicomputers of ten years ago, inexpensive 
microcomputers offer opportunities to conduct 
meaningful research on very limited funding 
in areas which would otherwise go wanting; 
even the "low-end" machines can handle 
volumes of data that would be impossible to 
deal with manually. In the higher budget 
ranges, advanced microcomputers and 
minicomputers extend the range of data 
analysis capability into the territory of the 
mainframe computers of the late 1960s. And 
the peripherals - those remarkable devices 
that extend the computers' abilities to interact 
with the world - have also shown tremendous 
advances during the last decade. Higher preci-
sion in detection and measurement, greater 
reliability , and whole new method~. of 
measurement and output presentation have 
combined to advance the state of the art III 
research instrumentation tremendously. 
COMPUTER-AIDED INSTRUCTION 
Ten years ago, the potential for advancing 
veterinary medical instruction with the use of 
computers was clearly apparent to those active 
in that field. The cost of the necessary tech-
nology, however, was just as clearly beyond 
the reach of most veterinary schools. The 
PLATO System, developed at the University 
of Illinois and used there in support of 
veterinary computer-aided instruction (CAl), 
showed the way for subsequent systems. Using 
telephone lines, students at special terminals 
Veterinary students at Iowa State routinely use the university VAX system for computer-aided in-
struction. These Digital GIGI color graphics terminals are connected to the VAX computers at the 
ISU Computation Center. Sophomore Jamie Foley (foreground) is one of several veterinary students 
who have programmed lessons now being used on the VAX system. 
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in many states can study lessons on the giant 
PLATO system computers in Urbana. Many 
of the lessons developed for veterinary 
medicine are excellent, but the initial cost of 
the system has always been high, and the con-
tinuous use of long distance phone lines tends 
to limit the system's reliability . As more 
powerful microcomputers and "intelligent" ter-
minals became readily available, their ability 
to work independently of the large timesharing 
systems made them attractive for instructional 
uses. 
The CAl system chosen for Iowa State Uni-
versity is based on the use of several Digital 
Equipment Corporation V AX compu-
ters - generally described as "large minicom-
puters" or "medium scale" computers. No long 
distance telephone links are required, and the 
entire complex of central equipment is operated 
which runs on the VAX system. Others are 
working on ways to combine computer systems 
with other teaching media, such as 2 x 2 slide 
sets. 
During the past year , the use of the VAX 
system has increased dramatically across the 
entire campus, as more instructors discovered 
its potential and more students logged onto the 
system. At times, the response time of the com-
puters has been slowed to a crawl by sheer de-
mand. The university advisory committee re-
sponsible for VAX system development is cur-
rently considering various strategies to meet 
this need. A representative of that committee 
recently estimated that "the kind of computing 
power that will be required to meet the de-
mands of CAl by the end of this decade will 
be on the order of one hundred VAX com-
puters." The way in which this capability will 
The ISU Computation Center is one of the two major computer facilities on the Iowa State campus. 
In this room are the four VAX computers used for instruction and the large NAS AS-G mainframe 
computer, used for research and other complex jobs. Administrative computing is handled by the Ad-
ministrative Data Processing Center in Pearson Hall. 
from the Computation Center on campus. A 
variety of terminals is in use with the ISU VAX 
system, but the GIGI color graphics terminals 
offer the most exciting possibilities. Twenty of 
these are currently installed in the College of 
Veterinary Medicine, and more are planned. 
The installation and maintenance of this equip-
ment, as well as the training of faculty and 
students in the use of the VAX system, are 
being handled cooperatively in the Veterinary 
College by the ISU Computation Center and 
the Biomedical Communications Section. The 
CAl lessons used here are locally developed by 
veterinary faculty, staff and students; they 
range from simple drills to diagnostic simula-
tion exercises. Several veterinary students have 
become proficient in writing lesson programs 
in CAL, the Courseware Authoring Language 
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be acquired and distributed remains to be 
decided. 
GRAPHICS 
One of the strengths of the GIGI terminals 
is their impressive color graphics display 
capability. Combined with text on the screen, 
graphics can greatly improve comprehension 
of complex, technical concepts-the stuff of 
which veterinary communication is made. One 
of the standard programs available on the V AX 
system is the Data Plotting Package, which 
allows any GIGI terminal to be used to display 
data in the form of bar, line or pie graphs. A 
fairly simple program, it can nonetheless prove 
valuable in spotting trends in data which might 
well be overlooked in purely numerical presen-
tations. Similar programs are available for 
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popular personal computers, and their sophis-
tication is steadily improving. Beyond this, 
there are complete computer graphics systems 
which can deliver more highly detailed images 
and even systems which can produce photo-
graphic slides which are almost indistinguish-
able from slides made from conventional art-
work. This kind of equipment is expensive, and 
would require university-wide cooperation to 
be affordable. But as technical communication 
becomes more sophisticated, the ability to 
rapidly produce large numbers of high-quality 
charts and graphs will become critical to the 
effective communication of the university's 
research findings. 
THE FUTURE 
The range of uses for computers appears to 
be limited only by our imagination, and pre-
dicting the next steps in veterinary computing 
is difficult at best. There are some develop-
ments, however, that seem fairly likely. Here 
is some conjecture: 
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- More powerful computers, in a smaller 
size, and at a lower price, will continue to 
appear on the market. While it is tempt-
ing to wait for the "ideal" machine to ar-
rive, that judgment is highly subjective, 
and the process of improvement will con-
tinue indefinitely. 
-Software, the programs that actually make 
the equipment operate, will become much 
more convenient to use. The interaction 
between the machine and its operator will 
tend to become a simple, straightforward 
dialogue in the English language. 
- Highly portable personal computers, 
perhaps the size of a large book, will 
become readily available at low prices; 
these will likely become standard equip-
ment for most college students, and cur-
rent methods of instruction will be adpated 
to accomodate them. 
- Local networks of individual microcom-
puters and central resources, such as a 
large disk storage unit (containing com-
monly used, centrally maintained data 
files) and a high speed printer, will be set 
up within clusters of adjacent buildings, 
or in single large buildings such as Veter-
inary Medicine. 
- Individual small computers will operate 
alone when they are adequate to do the 
job, and switch to a "terminal mode" 
whenever the power of a larger computer 
or the information available on a network 
is needed. 
- Computer-aided diagnosis systems will 
continue to be developed for both human 
and veterinary medicine, providing a huge 
"on-line" database of diagnostic and treat-
ment data (with pertinent journal cita-
tions), updated daily. 
- Computer-aided veterinary instruction 
will become closely integrated with 
computer-aided diagnosis; and students, 
like faculty, will have access to a broader 
range of current information. 
-Eventually, speech recognition will come 
to computers,. allowing much wider use of 
these resources without the use of a 
keyboard. Until that time, other non-
keyboard methods of interaction (such as 
touch screens) will be improved. 
It will be interesting to check lists like this 
in another ten years; certainly many predictions 
of this sort will be a source of humor. But com-
puters, or computer-like technology, will cer-
tainly continue to be involved in our lives. In 
the words of Alvin Tomer: 
Computers aTe not superhuman. They break down. 
They make errors - sometimes dangerous ones. There 
is nothing magical about them, and they are assured-
ly not "spirits" or ''souls'' in our environment. Yet 
with all these qualifications, they remain among the 
most amazing and unsettling of human achieve-
ments, for they enhance our mind-power as Second 
Wave technology enhanced our muscle-power, and 
we do not know where our own minds will ultimate-
ly lead us. I 
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PRESS RELEASE 
Beginning in June, 1983, MILK-BONE 
Dog Biscuits will be appearing on retail store 
shelves with a unique offer. Packed in each box 
will be a certificate entitling the dog owner to a 
$50, $25, $10 or $2 cash refund on his or her 
next visit to a veterinarian. 
MILK-BONE will reimburse the dog owner 
directly, after he or she sends in a paid 
veterinary bill along with three proofs of pur-
chase from any MILK-BONE product. The 
vet visit must take place between June 1, 1983, 
and May 31, 1984. 
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